Introduction
Cytomegalovirus (CMV), part of Herpesviridae genus, is a common virus, with positive serology found in more than two-thirds of the population [1] . Initial infection is self-limited in healthy individuals. However, the virus remains latent in immunocompetent individuals, while reactivation may occur in the setting of immunosuppression. CMV is known to be opportunistic in immunocompromised individuals with HIV infection, organ transplantation, immunosuppressive chemotherapy, and corticosteroid therapy [2] . In immunocompromised patient, CMV infections can have an effect on the retina, respiratory system, central nervous system and gastrointestinal (GI) tract [3] . However, over the past decade, there have been emerging cases of severe CMV infections in immunocompetent individuals, with the GI tract found to be the most frequently affected site [4] . In both immunocompromised and immunocompetent individuals, GI CMV presents most commonly in the form of CMV colitis [2] .
The majority of CMV enteritis cases have been reported in the ileum, including severe complications leading to perforation and ischemia [2, 3, 5] . CMV duodenitis is exceedingly rare [6] . Presented is a case report of CMV duodenitis that manifested with life-threatening hemorrhage in an immunocompetent patient. the patient was found to have Methicillin-sensitive Staphylococcus aureus (MSSA) bacteremia with aortic valvular endocarditis and disseminated septic emboli. Investigations revealed wide spread infection, including MSSA meningitis, C6-7 osteomyelitis, and spinal and sternoclavicular joint abscesses. Multiple septic emboli infarcts were identified in the brain, liver, spleen and kidneys. The patient ultimately required an aortic valve replacement.
Presentation of case
While in hospital, the patient developed significant upper GI bleeding, requiring aggressive blood transfusions. Three duodenal ulcers with visible vessels were identified on endoscopy. General surgery was initially consulted, but less-invasive therapies were favored at the time due to the patient's severe comorbidities. The duodenal ulcers were found to be actively bleeding on five subsequent endoscopies, with attempts to halt the bleeding through epinephrine injection, BICAP cauterization, endoclipping of vessels, hemospray with procoagulant, and argon plasma coagulation. IR embolization of the gastroduodenal artery and multiple branches of the superior and inferior pancreaticoduodenal arteries also failed to control bleeding ( Figs. 1-3 ). The patient continued to hemorrhage, requiring daily transfusions to maintain hemodynamic stability, totaling more than 95 units of packed red cells during the admission in the intensive care unit.
The last endoscopy revealed a generalized mucosal bleed throughout the duodenum. With no further options available within GI or IR's scopes of practice, Hepato-Pancreatico-Biliary surgery was urgently consulted. Duodenal resection, which included a Whipple procedure, was recommended as treatment for the unrelenting duodenal hemorrhage. However, given the patient's critical condition and ongoing hemorrhage, it was felt that the patient would be at high risk (>30%) for pancreaticojejunostomy anastomotic leak and significant mortality. Therefore, duodenal resection with total pancreatectomy and splenectomy was performed to control the hemorrhage and remove the risk of pancreaticojejunostomy leak. Multiple aberrant blood vessels extending into the duodenum were successfully controlled at the time of surgery. The patient was critically ill throughout the procedure, and was transferred to the ICU after the resection of the duodenum and pancreas. The patient returned to the operating room in stages to complete the gastrojejunostomy and hepaticojejunostomy.
Gross examination of the resected specimen revealed a flattened, congested, and focally ulcerated duodenal mucosa. Histologic sections from an ulcer revealed viral cytopathic changes in keeping with CMV ( Fig. 4a and b ). The surrounding surface duodenal mucosa had extensive autolysis; no vasculitis or intravascular thrombi were identified. Sections from the pancreas showed patchy panlobular coagulative necrosis (Fig. 5a ). Non-occlusive thrombi were seen within few muscularized arteries. Notably, ductal epithelial cells had viral cytopathic changes, which were also in keeping with CMV ( Fig. 5b ). Immunohistochemical stains for CMV were positive in both the duodenum and pancreas (see insets of Figs. 4 b and 5 b). The stomach had mild reactive gastropathy and were negative for Helicobacter gastritis.
Serologic studies revealed nonreactive CMV IgM antibodies and reactive CMV IgG antibodies. DNA quantitative PCR for CMV was negative. HIV, hepatitis B and hepatitis C immunologic assays were normal.
Outcome and follow-up
Post-duodenal resection, the patient remained hemodynamically stable, requiring no additional blood transfusions. Infectious disease initiated intravenous ganciclovir, 5 mg/kg twice daily then transitioned to oral valganciclovir 900 mg BID once tolerating an oral diet for a total course of three weeks. While on antiviral medications, the completed blood count and creatinine were closely monitored for evidence of pancytopenia and renal dysfunction. CMV DNA PCR was monitored for any sign of CMV reactivation.
Discussion
CMV infections commonly occur in the GI tract, while localized duodenal infection is very rare. A 2011 study of CMV infection in the upper GI tract, found the stomach to be the most common site of involvement and only one out of thirty cases involved the duodenum [6] . Literature review identified four case reports of CMV duodenitis [7] [8] [9] [10] , where all four cases involved immunocompromised patients. Presented here is an atypical case of CMV duodenitis causing life-threatening hemorrhage in an immunocompetent individual, with no history of immunosuppressive treatments or infections. However, this patient did present with critical illness from his disseminated MSSA bacteremia and infective endocarditis, which could have caused a transient depression in immunity. ICU admission, use of antibiotics, and use of antacids including H2 blockers and PPIs, are found to be risk factors for CMV reactivation in immunocompetent patients [11] . A recent review of reactivation of CMV infection in immunocompetent critically-ill patients found that CMV colitis was the most prevalent manifestation, carrying a 71% in-hospital mortality rate despite specific treatment with ganciclovir [11] . The most frequent symptom was GI bleeding, as seen with this patient [12] . Although severe GI CMV is uncommon in immunocompetent hosts, there can be a significant mortality rate associated and thus CMV reactivation should be considered in the differential diagnosis of uncontrolled GI bleeding, especially in the setting of a critically-ill patient.
Diagnosis of gastrointestinal CMV infection often requires endoscopy with biopsies. CMV is difficult to identify based on endoscopic appearance alone because presentations are nonspecific. Primary findings include ulcerations, erosions, and mucosal hemorrhage [8] . The diagnostic gold standard for CMV infection is histopathological examination of endoscopic biopsy or surgical specimen. Hematoxylin-eosin stains typically show intranuclear "owl-eye" or Cowdry type A inclusion bodies in stromal and endothelial cells, which are hypertrophic cells containing eosinophilic intranuclear viral inclusions [2] . Specimen may also be examined with immunochemical staining for CMV antigen [9] . Serologic detection of CMV IgM and IgG are often not helpful in identifying active disease but may determine recent or past exposure. Virologic testing options include CMV DNA PCR and CMV blood antigenemia assays. However, it's not uncommon to have isolated gastrointestinal CMV disease without detectable viremia, as in the case of this patient [13] . Therefore, the roles of serologic and virologic testing appears to be limited in the diagnosis of GI-restricted CMV disease.
First-line treatment for gastrointestinal CMV disease is intravenous ganciclovir 5 mg/kg BID or oral valganciclovir 900 mg BID [2] . There is significant toxicity with ganciclovir, including headaches, transaminitis, fever, rash, and myelosuppression in the form of pancytopenia [2] . An alternative is foscarnet, which can be used as initial treatment or in ganciclovir failure [14] . The role of treatment is unclear in immunocompetent hosts as some will resolve disease without any treatment. There are limited data on duration of therapy for immunocompetent hosts, but studies have documented response in two to three weeks [15, 16] . Prolonged treatment longer than 21 days is generally not required [11] .
Unfortunately, gastrointestinal CMV disease is not always readily diagnosed, especially in an immunocompetent patient as suspicion may be low. In the case of CMV duodenitis, there does appear to be a significant potential for mortality. Here we presented an immunocompetent patient with CMV duodenitis that manifested with ongoing hemorrhage, failing multiple attempts at non-surgical treatments, and ultimately requiring surgical intervention. This is the first known case report of life-threatening hemorrhage from CMV duodenitis managed successfully with surgery. Among the four CMV duodenitis case reports found during literature review, three manifested with life-threatening bleeding, only one patient survived [7] [8] [9] [10] . In the surviving case, CMV was identified emergently on histopathologic examination of endoscopic biopsy [9] . The patient was started on ganciclovir immediately and stabilized after 4 days of therapy [9] . Early recognition and antiviral treatment of CMV duodenitis are important to patient outcome. As seen in our case, surgical intervention is warranted if noninvasive treatments fail. Interestingly, acute necrotizing pancreatitis secondary to arterial embolizations, was found in our patient. Surface mucosa of the duodenum was also found to be autolysed by pancreatic juice. This likely exacerbated the duodenal bleed and would have lead to further complications if surgical intervention was delayed.
Conclusion
GI CMV infections should be on the differential diagnosis of immunocompetent patients presenting with recurrent GI bleeding, especially in critically ill patients due to transiently suppressed immunity. Diagnosis relies on histopathologic examination of endoscopic biopsy specimen. Early recognition and antiviral treatment are important to patient outcome. CMV duodenitis has significant potential to be life-threatening. If failing noninvasive treatments, surgical intervention may be indicated. article for important intellectual and clinical content, final approval of the version to be submitted.
